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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2, 6-12, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harvey (US 6275038). 

Regarding claim 1, Harvey discloses a magnetic resonance method (Abstract) 
comprising: performing magnetic resonance imaging in a main magnetic field; 
measuring spatial data corresponding to the main magnetic field (column 2, lines 17- 
39); and determining at least one main magnetic field nonuniformity parameter from the 
spatial data corresponding to the main magnetic field (column 2, lines 40-51); wherein: 
the measuring and determining are performed concurrently with the performing of 
magnetic resonance imaging (column 2, lines 40-51). 

Regarding claim 2, Harvey discloses that the performing of magnetic resonance 
imaging comprises: acquiring a magnetic resonance imaging repetition, frame or 
dynamic, the acquiring including acquiring volumetric magnetic resonance imaging data; 
repeating the acquiring; and interspersing the measuring between or concurrently with 
repetitions of the acquiring (column 3, lines 16-30). 
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Regarding claim 6, Harvey discloses that the measuring and determining 
comprise: reading at least two gradient echoes using magnetic field gradients imposed 
along a selected direction (column 3, lines 30-34); and computing a nonuniformity of the 
main magnetic field along the selected direction from the at least two gradient echoes 
(column 3, lines 16-30). 

Regarding claim 7, Harvey discloses repeating the reading and computing for a 
plurality of selected directions (column 3, lines 30-42); and mapping the main magnetic 
field based on the computed nonuniformities along the selected direction (column 3, 
lines 16-30). 

Regarding claim 8, Harvey discloses that the reading of at least two gradient 
echoes comprises: applying a balanced magnetic field gradient along the selected 
direction, the balanced magnetic field gradient having at least two lobes of same polarity 
separated by a lobe of opposite polarity (column 3, lines 30-35); and reading the at least 
two gradient echoes during the two lobes of same polarity (see figure 1). 

Regarding claim 9, Harvey discloses in figure 1 that the reading of at least two 
gradient echoes comprises: prior to the reading of the at least two gradient echoes (36), 
applying a radio frequency excitation (22). 

Regarding claim 10, Harvey discloses applying of a radio frequency excitation 
comprises: applying a radio frequency excitation having a low flip angle (see figure 1 ; 
column 4, lines 62-63). 

Regarding claim 1 1 , Harvey discloses reading at least two other gradient echoes 
using magnetic field gradients imposed along a different direction (column 3, lines 30- 
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41); and wherein the readings along the selected direction and along the different 
direction detect magnetic resonance excited by the same said applied radio frequency 
excitation (column 3, lines 41-47). 

Regarding claim 12, Harvey discloses that the computing comprises: Fourier 
transforming each gradient echo to reconstruct a projection along the selected direction; 
and computing a complex phase difference between the projections reconstructed from 
the at least two gradient echoes, the nonuniformity of the main magnetic field along the 
selected direction corresponding to the complex phase difference (column 3, lines 55- 
67). 

Regarding claim 18, Harvey discloses that the measuring of spatial data 
corresponding to a main magnetic field comprises: exciting and sampling magnetic 
resonance in an imaging subject of the magnetic resonance imaging; and deriving 
spatial data corresponding to the main magnetic field from the sampled magnetic 
resonance (column 12, lines 59-63). 

3. Claims 1, 3-5, 14, 15, 19, 26, and 27 are rejected under 35 U.S.C. 102(a) as 
being anticipated by Roopchansingh et al (US 2004/0254449). 

Regarding claims 1, 14, 15, and 19, Roopchansingh et al discloses a magnetic 
resonance method and apparatus comprising: performing magnetic resonance imaging 
in a main magnetic field; measuring spatial data corresponding to the main magnetic 
field (page 1, [0011]-[0012]); and determining at least one main magnetic field 
nonuniformity parameter from the spatial data corresponding to the main magnetic field 
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(page 1, [001 1]-[0012]); wherein: the measuring and determining are performed 
concurrently with the performing of magnetic resonance imaging (page 1 ,.[001 1]- 
[0012]). 

Regarding claim 26, Roopchansingh et al discloses in figure 1 a magnetic 
resonance imaging apparatus comprising: a magnetic resonance imaging scanner 
performing magnetic resonance imaging (10), the scanner including: a main magnet 
(12) generating a main magnetic field, magnetic field gradient coils (20), and at least 
one radio frequency antenna (18); at least one magnetic field sensor (24) measuring 
spatial data corresponding to the main magnetic field; and a processor (26) 
programmed to perform the method of claim 1 to determine the nonuniformity 
parameter. 

Regarding claim 3, Roopchansingh et al discloses acquiring a magnetic 
resonance imaging repetition, frame or dynamic, the acquiring including acquiring 
volumetric magnetic resonance imaging data; repeating the acquiring; computing a 
main magnetic field shim current based on the determined at least one main magnetic 
field nonuniformity parameter; and applying the computed main magnetic field shim 
current during the acquiring of a subsequent magnetic resonance imaging repetition, 
frame or dynamic (page 2, [0022]-[0023]). 

Regarding claim 4, Roopchansingh et al discloses compensating for a change in 
the main magnetic field by adjusting the main magnetic field based on the at least one 
main magnetic field nonuniformity parameter (page 1 , [001 1]; page 2, [0022]-[0023]). 
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Regarding claim 5, Roopchansingh et al discloses compensating for a change in 
the main magnetic field by adjusting an image reconstruction of imaging data collected 
by the performing of magnetic resonance imaging based on the at least one main 
magnetic field nonuniformity parameter (page 1 , [001 1]). 

Regarding claim 27, Roopchansingh et al discloses in figure 1, shim coils (22) for 
shimming the main magnetic field; and a reconstruction processor; the processor being 
operatively connected with at least one of the shim coils and the reconstruction 
processor to adjust at least one of shim coil currents and resonance data reconstruction 
in accordance with the nonuniformity parameter (page 2, [0035]). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 20-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Roopchansingh et al (US 2004/0254449) in view of Ehnholm et al (US 5882304). 

Regarding claims 20 and 21, Roopchansingh et al discloses the magnetic 
resonance imaging apparatus as set forth in claim 19 as stated above in paragraph 3. 
Roopchansingh et al does not disclose a plurality of magnetic field sensors, Hall effect 
magnetic field sensors, disposed in the main magnetic field, the plurality of magnetic 
field sensors operating independently from the imaging means. 
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Ehnholm et al discloses an MRI apparatus with additional Hall effect sensors 
(column 7, lines 25-27). Therefore it would have been obvious to a person having 
ordinary skill in the art at the time that the invention was made for Roopchansingh et al 
to add Hall effect sensors, as taught by Ehnholm, to the disclosed MRI apparatus since 
Hall effect sensors are common magnetic field sensors in the art to measure that actual 
magnetic field. 

Regarding claim 22, Roopchansingh et al discloses in figure 1 one or more radio 
frequency receive coils (18) of the imaging means. 

Regarding claim 23, Roopchansingh et al discloses in figure 1 a ferromagnetic 
structure (shimming coils; 22) disposed in the main magnetic field, the ferromagnetic 
structure inducing changes in the main magnetic field over time responsive to the 
magnetic resonance imaging (page 2, [0035]). 

Regarding 24, Roopchansingh et al discloses means for adjusting the main 
magnetic field during the magnetic resonance imaging based on the at least one main 
magnetic field nonuniformity parameter (page 2, [0022]-[0023]; [0035]). 

Regarding claim 25, Roopchansingh et al discloses a means for reconstructing 
imaging data acquired by the means for performing magnetic resonance imaging, the 
reconstructing means adjusting the reconstructing based on the at least one main 
magnetic field nonuniformity parameter (page 2, [0023]). 
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Allowable Subject Matter 

6. Claims 13, 16, and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: 

Claim 13 is allowable over the prior art of record because the prior art of record 
does not teach or disclose the magnetic resonance method wherein the reading of at 
least two gradient echoes using magnetic field gradients imposed along a selected 
direction comprises: imposing the multi-lobe magnetic field gradient includes at least 
five lobes along the selected direction, the multi-lobe magnetic field gradient including a 
-a:+b:-b:+b:-a lobe area ratio where a and b represent gradient lobe areas and the 
positive and negative signs represent gradient lobe polarities, in combination with the 
remaining limitations of the claims 

Claims 16-17 are allowable over the prior art of record because the prior art of 
record does not teach or disclose the magnetic resonance method wherein the 
measuring of spatial data corresponding to a main magnetic field comprises exciting a 
sampling magnetic resonance at a resonance frequency different from the resonance 
frequency used in performing the magnetic resonance imaging, in combination with the 
remaining limitations of the claims. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Axel (US 2005/0248348). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MEGANN E. VAUGHN whose telephone number is 
(571)272-8927. The examiner can normally be reached on 8 am- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dean Reichard can be reached on 571-272-1984. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Patent Examiner Art Unit 2859 
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